
AECOM 610.832.3500 tel

625 West Ridge Pike 610.832.3501 fax

Conshohocken, Pennsylvania 19428

To enhance and sustain the world’s built, natural and social environments

March 15, 2018

New Jersey Department of Environmental Protection
Attn: Ken Komar
Division of Water Supply & Geoscience
Bureau of Water Allocation & Well Permitting
Mail Code 401-04Q
401 East State Street
Trenton, New Jersey 08625

Subject: NJDEP Water Allocation Permit Application, Temporary Dewatering
Transcontinental Gas Pipe Line Company, LLC
Northeast Supply Enhancement Project – Madison Loop
Borough of Sayreville, Middlesex County, New Jersey

Dear Mr. Komar,

AECOM is submitting the enclosed application to the New Jersey Department of Environmental Protection
Division of Water Supply and Geoscience, Bureau of Water Allocation and Well Permitting for the above-
referenced project on behalf of Transcontinental Gas Pipe Line Company, LLC (Transco).

On March 27, 2017, Transco filed an application with the Federal Energy Regulatory Commission (FERC)
requesting a Certificate of Public Convenience and Necessity (Certificate) under Section 7(c) of the Natural
Gas Act (NGA).  The Project has been assigned Docket No. CP17-101-000 b FERC.  The docket may be
accessed at www.ferc.gov.

Transco, a subsidiary of Williams Partners L.P. (Williams), proposed the Northeast Supply Enhancement
Project (Project) to support National Grid's long-term growth, reliability, and flexibility beginning in the
2019/2020 heating season.  Transco is proposing to expand its existing interstate natural gas pipeline
system in Pennsylvania and New Jersey and its existing offshore natural gas pipeline system in New
Jersey and New York waters.  The Project capacity is fully subscribed by two entities of National Grid:
Brooklyn Union Gas Company (d/b/a [doing business as] National Grid NY) and KeySpan Gas East
Corporation (d/b/a National Grid), collectively referred to herein as “National Grid”.  To provide the
incremental 400,000 dekatherms per day (Dth/d) of capacity, Transco plans to expand portions of its
system from the existing Compressor Station 195 in York County, Pennsylvania, to the Rockaway Transfer
Point in New York State waters.

In New Jersey the Project entails the following components:

Onshore Pipeline Facilities

Madison Loop*
3.43 miles of 26-inch-diameter pipeline from Compressor Station 207 at MP8.57 to
MP12.00 southwest of the Morgan meter and regulating (M&R) Station, located on
the existing Transco pipeline Old Bridge Township and the Borough of Sayreville,
Middlesex County, New Jersey.

Raritan Bay Loop
0.16 mile of 26-inch-diameter pipeline from MP12.00 west-southwest of the Morgan
M&R Station to the Sayreville shoreline at MP12.16.

Offshore Pipeline Facilities

Raritan Bay Loop
 23.33 miles of 26-inch-diameter pipeline from MP12.16 at the Sayreville shoreline in Middlesex

County, New Jersey, to MP35.49 at the Rockaway Transfer Point in the Lower New York Bay, New
York, south of the Rockaway Peninsula in Queens County, New York.
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Aboveground Facilities

New Compressor Station 206
Construction of a new 32,000 ISO (International Organization for Standardization)
horsepower (hp) compressor station and related ancillary equipment in Franklin Township,
Somerset County, New Jersey, with two Solar Mars® 100 (or equivalent) natural gas-fired,
turbine-driven compressors.

This permit application is specific to that portion of the Madison Loop within the Borough of
Sayreville, Middlesex County*.  Construction activities for the Project along the 3.43 mile Madison Loop
will require excavation dewatering along areas of the pipeline trench as described in the attached
application. In order to maintain practicality in the required diversion reporting, Transco requests
that monthly water allocation reports will be relative to the total diversion from the project by
municipality, and not relative to individual diversions along the pipeline.

Attached with this letter are the following documents in support of Transco’s application:

 Application Fee;
 Checklist for the Application Form BWA-002;
 Form BWA-002 (including associated figures and attachments); and
 Technical Report (with supporting information).

Should the NJDEP have any questions regarding the proposed Project or submitted application or if you
require any additional information, please contact the undersigned at (610) 832-8819.  Thank you for your
assistance.

Yours sincerely,

Heather L. Brewster
Senior Project Manager
heather.brewster@aecom.com

cc: K. Olson - Transco
File









DEWATERING CHECKLIST 8/2013

 WATER ALLOCATION APPLICATION NO. _______

For Application Form BWA – 0002\

Northeast Supply Enhancement Project - Madison Loop - Borough of Sayreville

Location and Property Information –
__ __ Items 1 through 6 completed Figur E. . T b .3

Certifications
__ __ 1, 2. Highest ranking individual
__ __ 3, 4. Additional certifications when necessary

Required Submittals
__ __ 2. Technical Report

Include: depth to water; depth of excavations; calculations of dewatering volumes;
calculation of worst case radius of influence (including how values used were
obtained); source of hydrogeologic values used; impacts to: other users (wells,
including domestic wells), the resource; how diversion is in the public interest; and
potential for spreading contamination and causing salt water intrusion.

Diversion Request and Diversion Source Information
__ __ 1. Present allocation (source aquifer/allocations, mgm, mgy, gpm)
__ __ 2. Requested allocation (source aquifer/allocations, mgm, mgy, gpm)
__ __ 3. Diversion use
__ __ 4. Dewatering sources and depth range
__ __ 5. Source information
__ __ 5. Addendum A completed

Mapping Requirements
__ __ 1. USGS quad sheet including A B

__ __ a. existing and proposed dewatering sources
__ __ b. all water supply wells within ¼ mile radius (see Note 1)
__ __ c. contamination sites within ¼ mile radius (see Note 1)

__ __ 2. Summary tables for
__ __a. water supply wells with owner’s name, well permit #, well depth,

pump capacity and setting, distance to withdrawal, geological
formation

__ __b. contamination sites with site name, distance to withdrawal,
geological formation impacted, and site status

F. Dewatering Information__ __  1. Duration
__ __  2. Estimated start date
__ __  3. Estimated completion date
__ __  4. Length and depth of trenches
__ __  5. Average diversion including supporting calculations
__ __  6. Excavation depths
__ __  7. Depths to groundwater
__ __  8. Discharge/NJPDES information

Note 1 – larger radius may be required if dewatering depth is greater than 50 feet  

A

B
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION

MAIL CODE 401-04Q
                                       DIVISION OF WATER SUPPLY & GEOSCIENCE

BUREAU OF WATER ALLOCATION & WELL PERMITTING
P.O. BOX 420

TRENTON, NEW JERSEY  08625-0420
(609) 984-6831

TEMPORARY DEWATERING PERMIT APPLICATION

PLEASE READ THE INSTRUCTIONS BEFORE COMPLETING THIS APPLICATION FORM.
Provide all requested information, as applicable.

A . L O C A T I O N  A N D  P R O P E R T Y  I N F O R M A T I O N  

The Department is now maintaining a single database of regulated sites.  The following information will prevent unnecessary 
duplication of data.  

1 . A P P L I C A N T / R E S P O N S I B L E  E N T I T Y

Name  ____________________________________________________________________________________________

Address ___________________________________________________________________________________________

City or Town ________________________________________ State  ____________ Zip Code  __________+_______ 

Telephone (      )  ______________________________________ E-Mail ______________________________________

Organization Type: Authority/District/Commission Municipal County State  
(Check one) Commercial/Industry Individually Owned Utility Corporation 

Investor (Non-BPU) Investor (BPU) Other ____________________

APPLICANT CONTACT INFORMATION

Applicant Contact for the Applicant/Responsible Entity above:

Application Contact Name  ____________________________________________ Title __________________________

Address  ___________________________________________________________________________________________

City or Town_________________________________________ State  ___________ Zip Code  __________+_______ 

Telephone (713 ) _215-4232________ E-Mail _karen.olson@williams.com__________________

If an agent has been authorized under Section B. Certifications of this application to act as the gent in all 

matters pertaining to the application, please check here:

REPORT FORM RECIPIENT/ PERMIT CONTACT

Contact for permit information and monitoring reports:

Name  ____________________________________________ Title  __________________________________________

Address  ___________________________________________________________________________________________

City or Town_________________________________________ State  ___________ Zip Code  __________+_______ 

Telephone (        )  _________________________ E-Mail __________________________________________________

Transcontinental Gas Pipeline Company, LLC

2800 Post Oak Boulevard

Houston TX 77056

713-215-4130

Karen Olson Environmental Scientist

2800 Post Oak Blvd., Level 11

Houston                                                           Texas                       77056

Heather Brewster

625 West Ridge Pike

Conshohocken PA 19428

heather.brewster@aecom.com610-832-8819

Assoc. Vice President

karen.olson@williams.com
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2 . B I L L I N G  C O N T A C T  

Billing should go to mailing address of (check one):

Applicant/Responsible Entity in No. 1 Applicant Contact Name in No. 1 Report Form Recipient in No. 1

Name  ___________________________________ Telephone (     )  ____________ E-Mail ________________________

3 . A C T U A L  D I V E R S I O N  L O C A T I O N ( S ) A N D P R O P E R T Y / L A N D  O W N E R ( S ) I N F O R M A T I O N

Project Name (For facilities pending or under construction, use the proposed facility name)  
________________________________________________________________________________________________________

Street Address/Location (or nearest cross streets if no address is available; P.O. Boxes are not acceptable)  
________________________________________________________________________________________________________

City or Town________________________________________ State  ____________ Zip Code  __________+_______ 

Does the activity span multiple municipalities? Yes No Does the activity span multiple counties? Yes No 

Municipality Block Lot Owner Specify Type of Access Approval*

(ATTACH ADDITIONAL SHEETS IF NECESSARY)
*Include copy of Access Approval for each parcel

4 . O T H E R  P E R M I T S / A G E N C I E S

Provide the following for any other state, local or federal permit that has been applied for in relation to this project.

Permit Type Application/Permit Number     
and Program Interest Number

Application 
Date

Application Status

New Jersey Pollutant Discharge Elimination
System (NJPDES)
Land Use Permits (Freshwater Wetlands)

Hazardous Waste Management Program

Water Quality Management Plan Amendment

Relevant Environmental Permits Including 
Federal State, & Local Approvals 
Specify:

Is the project located within the New Jersey Pinelands Area?  Yes No 
If this application is for a new or modified permit, and is located in the New Jersey Pinelands Area, then a Certificate 
of Filing from the New Jersey Pinelands Commission must be submitted with the application.  The Pinelands 
Commission can be contacted at (609) 894-7300.

Refer to Table A.4

Sayreville NJ

Northeast Supply Enhancement Project (NESE) -  Madison Loop

Transcontinental Gas Pipeline Company, LLC

Refer to Table A.3

karen.olson@williams.com713-215-4232

N/A - Pipeline Right-of-Way
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C . R E Q U I R E D  S U B M I T T A L S / A P P L I C A T I O N  A T T A C H M E N T S  

Check here to ensure the following are included with the application: 

Included

1. Permit Application Fee (not required for renewal applications)

2. Technical Report (not required for renewal applications)

3. Copies of Access Agreement(s) for each parcel listed in Section A.3.

4. Send a PDF version of this application and attachments to: waterallocation@dep.nj.gov

D . D I V E R S I O N  R E Q U E S T  A N D  D I V E R S I O N  S O U R C E  I N F O R M A T I O N  

This application is for: (Please check one, as appropriate)

New Diversion, not previously permitted
Modification of Existing Permit No. ___________ Activity No. (if known) __________________
Renewal of Existing Permit No. ___________ Activity No. (if known) __________________

Attach additional sheets if space provided is not adequate.
1. Present Allocation:

a. All Sources: _______ million gallons of water per month at a maximum rate of ______ gallons per minute.

2. Requested Allocation:

a. All Sources: _______ million gallons of water per month at a maximum rate of _______ gallons per minute.  

Note:   This allocation represents the maximum withdrawal expected during any one month (31 days) of the 
calendar year.

3. Diversion to be used for the temporary dewatering of ___________________________________________________.

4. Dewatering will occur from a series of _______wells, ________wellpoints, and/or ________ trenches ranging from 

______ to _______ feet deep.

5. Complete the following for each existing and proposed dewatering wells, wellpoints, site-wide wells/wellpoints 
system, and/or trenches:

Dewatering State Well 
Permit No./ Site Wide

Permit No. *

Well Local Name/ 
Trench Name

Location Description
Existing (E) 
Proposed (P)

Proposed Maximum 
Withdrawal Rate
(million gallons)

Per Month Per Year

* Provide the Dewatering State Well Permit Number for the dewatering well or well point or provide the State Site-Wide Permit  
Number for each dewatering wells/well points. For dewatering activities where a well permit is not required according to 
N.J.A.C. 7:9D-1.11(g), provide the well/trench local name only.

6. Complete Addendum A for each existing and proposed dewatering diversion source.

N/A N/A

Trenches and Excavation associated with construction of the project

X

7 15

Refer to attached Table D.5

17. 5 300

The quantities at D.2 represent the maximum estimate of
monthly withdrawal (=2x total project estimate, see Table
D.5) at a maximum rate of 300 gpm.
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E . M A P P I N G  R E Q U I R E M E N T S  

1. Attach a U.S.G.S. 7 ½ minute quadrangle or State Atlas Map depicting the location of the following:

Included
a. Each existing and proposed dewatering withdrawal source

b. All water supply wells within a one quarter mile radius

c. Landfills and ground water contamination sites within a one quarter mile radius

2. Associated Required Summary Tables for Mapping :

Included
a. For Items 1b, provide a summary table with the owner's name, well permit number, well depth, 

pump capacity and setting, distance to applicant's withdrawal sources, and geological formation for 
each groundwater withdrawal.  DO NOT SUBMIT COPIES OF INDIVIDUAL WELL RECORDS.

b. For Item 1c, 
sources, and geological formations impacted.

NOTE: If the project will include any dewatering wells deeper than 50 feet, the items listed in 1b. and 1c. above may 
be required for a radius greater than one-quarter mile.  

F . D E W A T E R I N G  I N F O R M A T I O N

1. Dewatering will occur for a period of  ________ days or ________ months.

2. Estimated dewatering start date ___________________.

3. Estimated dewatering completion date ___________________.

4. Total length of the project is _______ linear feet (LF).  Total length of construction trenches _______ LF, maximum 

length of open trench ________ LF, trench width ________ LF, maximum depth of trenches _______ LF.

5. The average diversion, in gallons of water per foot of open trench, will be ______________ gallons/foot (supporting 

calculations must be provided).

6. Dewatering is expected to occur to a depth of ________ feet below grade.  Excavation over the site will vary from 

________ to ________ feet.

7. Depth, in feet, to groundwater over the site is from ________ to ________ feet.

8. Ground surface elevations at the site vary from ________ to ________ feet above sea level.

9. The estimated quantity of the monthly diversion is based upon ___________________________________________

_____________________________________________________________________________________________.

10. Water will be discharged to _______________________________________________________________________.  

The discharge will be measured by _________________________________________________________________.

see Figure E.1.a

see Figure E.1.b
see Figure E.1.c

see Table E.2.b

12

01/01/2019

01/01/2019

the ground surface on-site utilizing applicable NJ SESC BMPs and discharge permits

a totalizing flow meter

2 84

1 71

15

7 15

see Table D.5

see Figure F.1

see Figure F.1 and Table D.5

estimated (or observed) permeability of soils and

estimated two-sided line flow to open trench, or Dupuit-Forchtheimer approximation for HDD launch and exit pits

see Table E.2.a

2,715

calculated as the estimated project total (8.76 Mgal) divided
by the length of active construction trenches; see Table D-5

8,632 6,798

250 5 15

the value of 6,798 ft corresponds to the lengths of open
trenches and pits, whether or not they require dewatering.
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DEWATERING ADDENDUM A
SOURCE DATA FOR GROUNDWATER WELLS AND TRENCHES

Complete Well/Trench information for all existing and proposed sources.  This information is mandatory.  Refer to instructions for 
acceptable values.  Please reference the same State Well Permit Numbers and Well Names as referenced in Section D of the 
application. Attach additional copies of addendum as needed.

State Well Permit No.

Well Local Name 

Date Drilled

Total Finished Depth (feet) 
(include tailpiece if any)

Depth to Top of Open Hole 
Interval or Screen (feet)

Depth to Bottom of Open Hole 
Interval or Screen  (feet)

Rated Pump Capacity 
(gpm)

Yield
(gpm)

Aquifer/Geological Formation

Elevation Information:
Site Elevation 

Elevation System Description 

Elevation Method Description 

Absolute Elevation Accuracy 

Absolute Elevation Accuracy 
Units (feet or meters)

Locational Information:
X coordinate of well center 
(e.g. State Plane, Easting)

Y coordinate of well center 
(e.g. State Plane, Northing)

Coordinate System Code and 
Description 

Coordinate Method 
Description 

Absolute Location Accuracy

Accuracy Units (feet or 
meters)

              Addendum A

Trench Segment Name  

Date Excavated

Depth (feet) 

Width (feet)

Length (feet)

Rated Pump Capacity 
(gpm)

Aquifer/Geological Formation

Elevation Information:
Site Elevation 

Elevation System Description 

Elevation Method Description 

Absolute Elevation Accuracy 

Absolute Elevation Accuracy 
Units (feet or meters)

Locational Information:
X coordinate of center (e.g. 
State Plane, Easting)

Y coordinate of center (e.g. 
State Plane, Northing)

Coordinate System Code and 
Description 

Coordinate Method 
Description 

Absolute Location Accuracy

Accuracy Units (feet or 
meters)

Page ___of___

N/A 193.30 - 279.62

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

01/2019 - 12/2019

         7 to 15

5

8,632

2 - 83.5

Feet above sea level

Licensed Surveyor

+/- 0.5

Feet

557,376

583,363

01

New Jersey State
Plane 83 - USFEET

+/- 10

Feet

Holocene (Qm), Alluvium 
(Qal), Pennsauken (Tb), 

Magothy (Km)

300

see Table D.5 for the description of individual trench segments along the overall construc-
tion trench 193.30 - 279.62, as located in the Borough of Sayreville, Middlesex County
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1 . G E N E R A L  I N S T R U C T I O N S

This form includes Sections A through F and Dewatering Addendum A.  All applicable sections must be completed or the 
application will be returned. Applications must reference valid State Well Permit Numbers and wells must be permitted for their 
intended use.  A well search can be scheduled by the applicant or performed by the Department for a fee.  Applications without valid 
State Well Permit Numbers for existing wells will be returned.  

All information required by N.J.A.C. 7:19-2.3 must be addressed in this application. 

A. Location and Property Information 
1. Applicant/Responsible Entity  Provide the name, as it is legally referred to, of the Applicant/Responsible Entity for this 

project. The Applicant/Responsible Entity is the firm, public agency, individual, or other entity which has the primary 
management and decision making authority over the project and not the contractor. 
 
Applicant Contact  Provide the information of the individual responsible for all aspects/inquiries regarding the application.  
Check the Agent box if an Agent has been designated in Section B.2. of the application.  
 
The Report Form Recipient/Permit Contact is the designated individual responsible for completing Quarterly Monitoring 
Report Forms. Reports will be available through this link: http://www.nj.gov/dep/online/.  
 

2. Billing Contact  Check the box of the appropriate address and indicate the individual  contact name for all billing 
inquiries. 
 

3. Actual Diversion Location(s) and Property/Land Owner(s) - Provide the Project Name and the physical street address or 
nearest cross streets of the diversion location.  Attach additional sheets as needed if more than one physical location applies. 
In the table, provide information regarding the municipality, block, lot, owner(s) of the property/land on which each 
diversion is located, and specify the relevant type of Access Approval such as an access agreement, eminent domain, etc.  
 

4. Other Permits/Agencies  Provide information for all other permits necessary for the project and diversion activities, as 
indicated. 
 

 

B. Certifications  Provide Certifications as indicated in Section B.  

C. Required Submittals/Application Attachments 
1. For new or modified permits, the appropriate application fee shall be submitted with the application.  Refer to Section 3 of the 

instructions for fee schedule. 
2. For details regarding the requirements of the Technical Report, refer to N.J.A.C. 7:19-2.3(c-g). 
3. Provide copies of Access Approval for each parcel listed in A.3. 
4. Send a PDF version of this application with attachments to waterallocation@dep.nj.gov.    
 

Complete Sections D through F as indicated. 

2 . I N S T R U C T I O N S  F O R  C O M P L E T I N G  D E W A T E R I N G  A D D E N D U M  A   

The following tables provide the acceptable values for completing Dewatering Addendum A.  

Elevation Information- Absolute elevation accuracy is the uncertainty in feet or meters of the elevation measurement. 
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Elevation System Description 
Feet above sea level 
Meters above sea level 

 
 

Elevation Method Description 
Approximate address match 
DEP program database 
Digital image 
Exact address match 
GPS 
Hard copy match 
Licensed Surveyor 
Topographic Map 
Plot Plan 
Proposed Elevation-Digital Image 
Proposed Elevation-Hard Copy Map 
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Location Information

USGS quadrangle maps have the coordinate system printed on the map.  GPS units can usually be set to display a variety of 
coordinate systems. New Jersey State Plane 83  USFEET is the State standard. 

n

Absolute location accuracy is the uncertainty in feet or meters of the location from actual ground truth.  Modern GPS units can 
provide this number.  

3 . P E R M I T  A P P L I C A T I O N  F E E  S C H E D U L E S  

From the following tables, determine the relevant Fee class for this Permit, based upon the maximum monthly allocation (from all 
sources) requested in this application.   

  Class 1:  From 3.1 mgm to less than 15.5 mgm 
  Class 2:  From 15.5 mgm to less than 31 mgm 
  Class 3:  From 31 mgm to less than 62 mgm 
  Class 4:  From 62 mgm to less than 155 mgm 
  Class 5:  From 155 mgm to less than 310 mgm 
  Class 6:  From 310 mgm and above 

Find the proper fee in the following schedules according to the class (size). 
1. An applicant for a new or modified permit may pay the application fee in full in accordance with the following schedule:   

Class 1, 2, and 3 Class 4, 5, and 6 
Fees for New and Modification Permit Applications $7275 $18595 

2. An applicant for a new or modified permit may pay the application fee in three installments pursuant to N.J.S.A. 13:1D-120 
through 13:1D-124, in accordance with the following schedule: 

 Class 1, 2, and 3 Class 4, 5, and 6 

Installment Plan Fees for New and Modification 
Permit Applications 

(1) 
(2) 
(3) 

$2425 
$2425 
$2425 

$6195 
$6195 
$6205 

TOTALS  $7275 $18595 

NOTE:   (1)  - First installment (due with application) 
(2)  - Second installment (due 20 days after notice of administrative completeness) 

 (3)  - Third installment (due 20 days after notice of Department's final decision) 
 

Please note that payment of the application fee in installments will delay the permitting process, as additional time is necessary 
for billing, payment processing and various administrative tasks associated with this option.   
 

Please make checks payable to:  "Treasurer, State of New Jersey".  If you need assistance with determination of the fee, contact the 
Bureau of Water Allocation & Well Permitting at (609) 984-6831.   

                                                              Page 2 of 2 

Coordinate Method Description  

GPS 
DEP Program Database 
Exact Address Match 
Digital Image (such as i-Map)  
Hard Copy Map 
Other (Describe) 
Approximate Address Match 
Proposed Location - Digital Image (such as i-Map) 
Proposed Location - Hard Copy Map 

Coordinate 
System Code 

Coordinate System Description* 

01 New Jersey State Plane 83  USFEET 
22 Lat/Long (NAD27)  Decimal Degrees 
27 Lat/Long (NAD27)  DMS 
21 Lat/Long (NAD83)  Decimal Degrees 
20 Lat/Long (NAD83)  DMS 
09 New Jersey State Plane 27  USFEET 
02 New Jersey State Plane 83  Meters 
26 UTM (NAD27)  Meters 
08 UTM Zone 18N  Meters 
03 UTM Zone 18N (78 W to 72 W)  Kilometers 
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Northeast Supply Enhancement Project
Madison Loop

Federal, State, and Local Agency Permits and Approvals for the Project

Agency Permits/Reviews
Project

Component

Permit/Approval
Anticipated/Actual
Submission Date

Permit/ Approval
Issuance Actual

Receipt Date
(Anticipated)

Federal

Federal Energy
Regulatory
Commission

Certificate of Public
Convenience and
Necessity

All Pre-filing initiated May
2016; formal application
submitted on March 27,

2017

(November 2018)

U.S. Army Corps of
Engineers

Section 404 Clean
Water Act
(CWA)/Section 10
Rivers and Harbors
Act

All Application for Madison
Loop submitted June 27,
2017 and Supplemental

Information to the
application submitted
September 15, 2017

(December 2018)

U.S. Fish and
Wildlife Service,
New Jersey and
Pennsylvania Field
Offices

Consultations for
Section 7
Endangered
Species Act
Migratory Bird
Treaty Act, Bald
and Gold Eagle
Protection Act, and
Fish and Wildlife
Coordination Act
clearances

Madison Loop Consultation initiated in
June 2016. Draft Biological

Assessment for
Endangered Species Act-
listed species submitted to
Federal Energy Regulatory
Commission (FERC) June

6, 2017.

(June 2018)

U.S. Environmental
Protection Agency

CWA – National
Pollutant Discharge
Elimination System
(NPDES)

All See state requirements
outlined below

12–18 months from
submission date

Clean Air Act -
General Conformity

All Submitted with FERC
Application March 27,

2017

(September 2018)

New Jersey

New Jersey
Department of
Environmental
Protection (NJDEP)
Coastal
Management
Program

Concurrence with
Applicant’s Coastal
Zone Management
Act (CZMA)
Consistency
Assessment

Madison Loop Submitted July 7, 2017 (December 2018)

NJDEP Land Use
Regulation Program

Waterfront
Development
Individual Permit

Madison Loop Submitted July 7, 2017 (December 2018)

Water Quality
Certificate under
Section 401 of the
Federal CWA

Madison Loop Concurrent with Waterfront
Development Permit,

Flood Hazard Area Permit,
and Freshwater Wetlands

Permit review

(December 2018)
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Northeast Supply Enhancement Project
Madison Loop

Federal, State, and Local Agency Permits and Approvals for the Project

Agency Permits/Reviews
Project

Component

Permit/Approval
Anticipated/Actual
Submission Date

Permit/ Approval
Issuance Actual

Receipt Date
(Anticipated)

Release of
Conservation
Easement - Golden
Age Property

Madison Loop Consultation initiated in
August 2017

(Q4 2018)

Flood Hazard Area
– Authorization,
Individual Permit

Madison Loop Submitted June 22, 2017 (December 2018)

Freshwater
Wetlands -
Transition Area
Waiver

Madison Loop Submitted June 22, 2017 (December 2018)

Freshwater
Wetlands -
Individual Permit

Madison Loop Submitted June 22, 2017 (December 2018)

NJDEP Division of
Water Quality,
Bureau of Surface
Water Permitting

Surface Water
General Permit -
Hydrostatic Test
Water Discharges
(DG)

Madison Loop Application anticipated to
be submitted in the 1st

quarter of 2019

(Q1 2019)

NJDEP Division of
Water Quality,
Bureau of Surface
Water Permitting

Short-term De
Minimis Discharge
Permit (B7)

Madison Loop Application anticipated to
be submitted in 1st quarter

of 2019

(Q1 2019)

NJDEP Division of
Water Quality,
Bureau of Surface
Water Permitting

NJPDES Discharge
to Surface Water
Permit will be the
BGR – General
Groundwater
Remediation
Cleanup Permit

Madison Loop Application anticipated to
be submitted in 2nd quarter

of 2018

(Q3 2018)

NJDEP Division of
Water Supply and
Geoscience,
Bureau of Water
Allocation and Well
Permitting

Temporary
Dewatering Permit
(BWA-002) – Old
Bridge Township

Madison Loop Application anticipated to
be submitted in the 1st

quarter of 2018

(Q3 2018)

NJDEP Division of
Water Supply and
Geoscience,
Bureau of Water
Allocation and Well
Permitting

Temporary
Dewatering Permit
(BWA-002) -
Sayreville Township

Madison Loop Application anticipated to
be submitted in the 1st

quarter of 2018

(Q3 2018)
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Northeast Supply Enhancement Project
Madison Loop

Federal, State, and Local Agency Permits and Approvals for the Project

Agency Permits/Reviews
Project

Component

Permit/Approval
Anticipated/Actual
Submission Date

Permit/ Approval
Issuance Actual

Receipt Date
(Anticipated)

NJDEP Division of
Water Supply and
Geoscience,
Bureau of Water
Allocation and Well
Permitting

Short-Term Water
Use Permit-by-rule
(BWA-003) – for
hydrostatic testing
activities

Madison Loop Application anticipated to
be submitted in 1st quarter

of 2019

(Q1 2019)

NJDEP Division of
Water Supply and
Geoscience

Consultation for
drinking water
information

Madison Loop Consultation initiated in
August 2016

N/A

NJDEP Division of
Water Quality,
Bureau of Nonpoint
Pollution Control

General Permit for
Construction
Activity, Storm
Water (5G3)

Madison Loop Application anticipated to
be submitted in the 4th

quarter of 2018

(Q4 2018)

NJDEP Division of
Fish and Wildlife,
Endangered and
Nongame Species
Program

Consultation for
state-protected
species

Madison Loop Consultation initiated in
May 2016

N/A

NJDEP Division of
Parks and Forestry
Natural Heritage
Program

Consultation for
presence of rare,
threatened, and
endangered species

Madison Loop Consultation initiated in
May 2016

N/A

NJDEP Division of
Fish and Wildlife,
Bureau of
Freshwater
Fisheries

Consultation for
state freshwater fish
habitat

Madison Loop Consultation initiated in
June 2016

N/A
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Northeast Supply Enhancement Project
Madison Loop

Federal, State, and Local Agency Permits and Approvals for the Project

Agency Permits/Reviews
Project

Component

Permit/Approval
Anticipated/Actual
Submission Date

Permit/ Approval
Issuance Actual

Receipt Date
(Anticipated)

Section 106 NHPA
cultural resources
clearance/
Archeological
Resources

Madison Loop Onshore Phase I
Archeological Survey for

the Northeast
Enhancement Project in
Middlesex and Somerset

Counties, New Jersey
submitted February 7,

2017

Avoidance and Monitoring
Plan for Site No. 28-MI-

169 submitted May 1, 2017

Supplemental Phase I
Archaeological Survey for

the Northeast Supply
Enhancement Project in
Middlesex and Somerset
Counties: Madison Loop
Contractor Yard, Raritan

Loop Cathodic Cable
Route, changes to

proposed CS 206 Access
Road submitted on June

26, 2017.

Concurrence with
Phase I survey results

received March 30,
2017

Concurrence with
avoidance and

monitoring plan for
Site No. 28-Mi-169

received June 8, 2017

Concurrence with
supplemental Phase I
results received July
28, 2017, included in

Attachment 9c

Section 106 NHPA
cultural resources
clearance/
Aboveground
Resources

Madison Loop Aboveground resources
analysis (Architectural
Investigations for the

Northeast Supply
Enhancement Project in

Old Bridge Township and
Borough of Sayreville,

Middlesex County, and in
Franklin Township,

Somerset County, New
Jersey) submitted
February 28, 2017

Concurrence with
results of

aboveground
resources analysis
received March 22,

2017.

Consultation with
Native American
Tribes

Delaware Tribe All Cultural Resource
Reports (PA, NY, and NJ)

Concurred on June
20, 2017

Local – New Jersey

Freehold Soil
Conservation
District

E&S Madison Loop Submitted June 22, 2017 Certification received
July 28, 2017
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SUMMARY OF FINDINGS 
GEOTECHNICAL INVESTIGATION FOR  
NORTHEAST SUPPLY ENHANCEMENT  MADISON LOOP 
Middlesex County, New Jersey 
(Dated October 13, 2017) 
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1. BACKGROUND 

Transcontinental Gas Pipe Line Company, LLC (Transco) is planning approximately 3.4 miles of 26-
inch looping in Middlesex County, New Jersey designated as Madison Loop (Site) as a part of its Northeast 
Supply Enhancement project.  Site location is presented on Figure 1. 

Transco previously authorized AECOM to complete geotechnical investigation work to characterize 
subsurface conditions along the planned pipeline alignment.  In this regard, Transco requested 
AECOM to complete nine borings to provide subsurface information including the information 
desired by Laney Directional Drilling Company (Laney) to complete the horizontal directional 
drilling (HDD) design for Transco.  AECOM therefore coordinated with Transco and Laney to 
identify the desired boring locations and sampling requirements, and subsequently completed all 
borings and associated laboratory testing.  Findings of this subsurface investigation are further 
described below.   

2. REGIONAL GEOLOGY 

2.1 - Bedrock Geology 

The crystalline bedrock basement underlying the Site consists of lower Paleozoic and Precambrian 
schist and gneiss. The elevation of the bedrock surface ranges from 275 to 325 feet below sea level 
(Sandberg, 1996) (Reference 1). 

2.2 - Surficial Geology 

The material overlying basement rock at the Site consists of a discontinuous overburden of Tertiary 
and Quaternary deposits atop southeast dipping Cretaceous units (members of Magothy and Raritan 
Formations) which may outcrop at the surface. The units present at the Site are listed below in order 
of youngest to oldest.   

The elevation of the top of the Old Bridge Sand unit ranges from -20 to -30 feet NGVD 1929; the 
thickness of the Old Bridge Sand unit ranges 65 to 75 feet; and the elevation of the top of the 
Farrington Sand member is about -180 feet NGVD 1929. Each of the members of the Cliffwood 
beds, Morgan beds, and Amboy Stoneware Clay may be difficult to distinguish and are at times 
mapped as a combined undivided Magothy unit. These characteristics of the regional geology are 
used to identify strata in the borings (References 1 through 5). 

 Holocene salt marsh/estuarine deposits - Silt, sand, peat, clay, minor pebble gravel; brown, 
dark-brown, gray, black; as much as 100 feet thick; contain abundant organic matter 
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 Holocene and late Pleistocene alluvium  Sand, gravel, silt, minor clay and peat; reddish 
brown, yellowish brown, brown, gray; as much as 20 feet thick; variable amounts of organic 
matter  

 Middle to late Pleistocene upper stream terrace deposits - Sand and pebble gravel, minor silt 
and cobble gravel; yellow, reddish yellow, yellowish brown; as much as 20 feet thick 

 Pleistocene (locally Miocene and Pliocene) weathered Cretaceous deposits - Exposed sand 
and clay of Cretaceous formations; includes thin, patchy alluvium and colluvium, and 
pebbles left from erosion of surficial deposits 

 Pliocene Pennsauken Formation - Sand, clayey sand, pebble gravel, minor silt, clay, and 
cobble gravel; yellow, reddish yellow, white; locally iron-cemented; as much as 140 feet 
thick. 

 Pliocene Glauconitic phase of Pennsauken Formation - Sand, clayey sand, and pebble 
gravel, minor silt and clay; reddish yellow to yellowish brown; sand typically includes 
glauconite; as much as 40 feet thick 

 Cretaceous Cliffwood beds (Magothy)  Fine to medium quartz sand; white, yellow, gray; 
interbedded with thin, dark gray, micaceous, carbonaceous silt with pyrite; as much as 40 
feet thick 

 Cretaceous Morgan beds (Magothy) - Laminated to thinly interbedded clay (light to medium 
gray, typically carbonaceous) and micaceous quartz sand (white, yellow, and light gray); 
sand is predominantly fine grained, massive to cross-bedded; as much as 90 feet thick  

 Cretaceous Amboy Stoneware Clay (Magothy) -  Dark gray to grayish-brown clay and silt 
which weathers to white; carbonaceous and micaceous with grayish-pink fine quartz sand 
laminae; as much as 30 feet thick 

 Cretaceous Old Bridge Sand unit (Magothy) - Light gray quartz sand weathered to white, 
yellow and pink with occasional clear mica and lignite; interbedded with dark gray, 
discontinuous, carbonaceous clay beds as much as 3 feet thick; unit as much as 100 feet 
thick  

 Cretaceous South Amboy Fire Clay (Magothy) - Massive to laminated clay, locally dark 
gray but typically oxidized to white and red;  as much as 30 feet thick  

 Cretaceous Sayreville Sand (Raritan) - Fine to medium sand locally thin and clayey; has an 
average thickness of 35 to 40 feet  

 Cretaceous Woodbridge Clay (Raritan) -  Dark gray, massive clay and silt unit with mica, 
fine-grained wood, and pyrite; occasionally interlaminated with light gray to white sand; 
commonly contains gray to brown siderite; as much as 110 feet thick 

 Cretaceous Farrington Sand (Raritan) - White, yellow, red, light gray micaceous quartz sand 
commonly interbedded with thin gravel beds and thin to thick dark gray silt beds; as much 
as 50 feet thick (Stanford, 1993). 
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3. SUBSURFACE INVESTIGATION  

Nine geotechnical test borings and laboratory testing were completed as further described below.   

3.1 - Test Borings 

Subsurface conditions were explored by completing nine (9) geotechnical test borings, designated 
borings AB-1, AB-2, AB-3, AB-4, CB-1, CB-2, CB-3, MB-1 and MDB-1, at the approximate 
locations shown on Figure 2.     

Prior to initiating the test boring work, AECOM obtained NJDEP well permits for the test borings 
with the termination depth of 50 feet or greater (i.e., all borings except boring MB-1) and completed 
a utility notification through the New Jersey One-Call system to provide for mark-out of any known 
public utilities.   

Uni-Tech Drilling Co., Inc. of Franklinville, New Jersey completed the test borings under a 
subcontract to AECOM between September 15, 2016 and August 23, 2017.  The borings were 
drilled using a rubber-tire-mounted CME-750 and a track-mounted CME-55 ATV drill rigs.  Key 
findings of the test borings are summarized in Table 1 and no bedrock was encountered in any of 
the nine borings until its termination depth.  Logs of the test borings are presented in Appendix A. 

The test borings were advanced using hollow stem auger (HSA) and rotary wash soil drilling 
techniques.  Within each test boring, representative samples were collected from the encountered 
overburden soils using a 24-inch-long split-spoon sampler (2-inch O.D.) driven with a 140-pound 
hammer freely falling 30 inches in accordance with ASTM D- -

the test borings were collected at continuous depth intervals to approximately 12 feet below existing 
ground surface (bgs) and at five-foot depth intervals thereafter.     

The collected split-spoon soils samples were preserved and labeled in accordance with industry 
standards.  Soil samples were subsequently transported to the AECOM geotechnical laboratory in 
Conshohocken, Pennsylvania for further examination and testing. 

Organic vapor monitoring was also conducted during the test boring operations by an AECOM field 
representative using a MiniRAE Photoionization Detector (PID) monitor.  Upon completion, each 
borehole was backfilled with a cement-bentonite grout to original ground surface as an 
environmental safeguard.  The grout was placed using a tremie pipe placed at the bottom of the 
borehole.  All excess soil cuttings and drilling fluids produced from test borings were containerized 
into drums, staged at each borehole location, and hauled to an onsite drum staging area designated 
by Transco.  All field activities were completed under the full-time technical supervision of an 
AECOM field professional. 

3.2 - Survey of Boring Locations 

Transco surveyed the planned and completed locations of each boring.  The completed location of 
each boring is shown on Figure 2.  Coordinates and ground surface elevations at each boring are 
provided in Table 1 and the boring logs in Appendix A.   
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3.3 - Laboratory Testing Program 

Geotechnical laboratory testing was completed on representative samples of the encountered soil 
materials.  Results of the testing program are presented in Appendix B. 

Selected split-spoon soil samples were tested for physical properties including natural moisture 
content (ASTM D-2216), grain-size distribution (ASTM D-421/422) and plasticity by Atterberg 
limits (ASTM D-4318) to assist in classifying the encountered soils and evaluating stratigraphical 
continuity.  A table summarizing the soil testing results for these soil samples is presented on pages 
B-1 through B-3.  Grain-size distribution curves are presented on pages B-4 through B-20. 

4. SUBSURFACE CONDITIONS 

AECOM identified distinct soil strata and apparent stratigraphical conditions as inferred by the soil 
materials encountered in the test borings and measured in the laboratory.  Inferred subsurface profiles 
were developed and are presented on Figures 3-1 and 3-2.    Detailed soil descriptions presented in the 
boring logs of Appendix A are summarized below (presented in order of increasing depth):  

4.1  Stratum 1  Fill 

Fill materials were only encountered within the upper 2 feet of boring MB-1, consisting 
predominately of silty sand with gravel.  Standard penetration resistance (or N-) value was 21 blows 
per foot (bpf), which is indicative of very dense conditions.       

4.2  Stratum 2  Undivided Magothy Unit 

Stratum 2 was observed in all borings except boring MB-1, consisting predominately of silty sand 
and silty to sandy clay.  This unit was observed to be approximately 32 to 95 feet thick.  Stratum 2 
starts from ground surface or underlies Stratum 3, Pennsauken Formation described below.     

Stratum 2 soils were observed to be typically medium dense to dense (for sandy soils) or stiff to 
very stiff (for clayey soils).  N-values ranged from weight-of-hammer (WOH) to split-spoon refusal 
(e.g., 50 blows per 3 inches sampling advancement).  Gravel content was found to range from 
approximately zero to 14 percent.  Atterberg limit testing indicated liquid limits ranging from 29 to 
45 and plasticity indices ranging from 12 to 21, indicating Stratum 2 soils are medium-plastic.     

4.3  Stratum 3  Pennsauken Formation 

Stratum 3 was observed in borings AB-2, AB-3 and CB-2, consisting predominately of silty sand 
with gravel.  This unit was observed to be approximately 2 to 39 feet thick.  Stratum 3 consistently 
starts from ground surface and overlies Stratum 2 where encountered.     

Stratum 3 soils were observed to be loose to dense and N-values of Stratum 3 soils ranged from 3 to 
17 bpf.  Gravel content was found to be approximately 15 percent.    
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4.4  Stratum 4  Old Bridge Sand 

Stratum 4 was observed in borings CB-1, CB-2, CB-3 and MDB-1, consisting predominately of 
silty sand with interbedded silty clay.  This unit was not fully penetrated by any of the four borings 
above so its thickness is unknown.  Stratum 4 consistently underlies Stratum 2 where encountered.    

Stratum 4 soils were observed to be medium dense to very dense and N-values of Stratum 4 soils 
ranged from 11 bpf to split-spoon refusal (e.g., 50 blows per 4 inches sampling advancement). No 
gravel was encountered in this stratum.

4.5  Stratum 5  Amboy Stoneware Clay 

Stratum 5 soils were encountered within boring MB-1 only, consisting predominately of silty clay.  
N-values ranged from 4 to 9 bpf. Unconfined compressive strength of these soils, as measured in 
the field with a pocket penetrometer, ranged from 1.0 to 2.5 tons per square foot (tsf), which 
indicates a stiff to very stiff consistency.

4.6  Groundwater 

Groundwater levels were measured during drilling and were recorded in the boring logs presented 
in Appendix A.  Collected groundwater level information is summarized in Table 1.

As shown on Table 1, groundwater was encountered during drilling with depths ranging from 
approximately 4 to 55 feet bgs (between approximate elevations 3 and 111 feet). It should be noted 
that groundwater levels are subject to change due to seasonal conditions and man-made influences.
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6. LIMITATIONS 

The geotechnical investigation work completed by AECOM was performed in accordance with 
reasonable and accepted engineering practices.  No warranty or guarantee, either written or implied, 
is applicable to this work.  The findings presented in this report are based on the assumption that the 
subsurface conditions do not deviate appreciably from those disclosed by the test borings.    

This report has been prepared solely for use by Transcontinental Gas Pipe Line Company, LLC.  
Any reuse of this report, particular by third parties, without expressing the permission of AECOM is
solely at their own risk.
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Boring 
ID

Northing Easting
Termination

Depth 
(ft, bgs)

Ground 
Surface 

Elevation (ft)

Estimated 
Groundwater 

Depth
(ft, bgs)

Estimated 
Groundwater 

Elevation
(ft)

AB-1 40.4450390 -74.3002870 73.4 84.9 4.5 80.4

AB-2 40.4452552 -74.2977352 112.0 105.2 45.0 60.2

AB-3 40.4459630 -74.2952180 112.0 118.9 55.0 63.9

AB-4 40.4464840 -74.2936500 105.0 120.2 9.6 110.6

CB-1 40.4447580 -74.3041550 113.4 71.8 See Note 1 See Note 1

CB-2 40.4434910 -74.3071260 115.0 69.1 12.9 56.2

CB-3 40.4428202 -74.3089444 157.0 66.3 44.0 22.3

MB-1 40.4635540 -74.2661460 15.0 46.6 NE NA

MDB-1 40.4625600 -74.2678010 80.0 10.5 7.5 3.0

Notes:
BGS = below ground surface
NE = not encountered
NA = not available
1 = Groundwater level could not be measured due to the drilling method, although groundwater was not 
encountered until the depth of 31 feet during the drilling (i.e., groundwater level is deeper than 31 feet BGS).

TABLE 1
Summary of Test Borings 

Northeast Supply Enhancement - Madison Loop
Middlesex County, New Jersey
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Test Boring Logs
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hrs.

hrs.

Williams NESE Madison

Sheet  2  of  2

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

73.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-1
DATE

Northing: 40.445039
Easting: -74.300287

Hollow Stem Auger + Mud Rotary

Water Depth:

8/14/2017 84.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



104.2

99.2

95.2

86.7

76.7

66.7

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

TOPSOIL

Loose to dense orange brown to brown silty medium to fine
SAND with gravel

Loose orange brown gravelly medium to fine SAND with
silt

Loose orange brown silty medium to fine SAND with
gravel

Medium dense light brown to reddish brown medium to
fine SAND

Medium dense orange brown coarse to fine SAND with
gravel, trace silt

(Pennsauken Formation)

Medium dense orange brown to light gray medium to fine
SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

12

8

4

4

3

3

4

15

13

15

17

17

A-4

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-2
DATE

Northing: 40.44525521
Easting: -74.29773516

Hollow Stem Auger

Water Depth:

9/21/2016-9/22/2016 105.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

M

M

56.7

51.7

41.7

31.7

26.7

21.7

16.7

SS

SS

SS

SS

SS

SS

SS

SS

SS

42

35

- Continuing medium dense orange brown to light gray
medium to fine SAND

Very loose orange brown to brown silty coarse to fine
SAND, some gravel

Very stiff gray to dark gray SILT with sand

Medium dense to dense light gray to dark gray silty
medium to fine SAND

Very dense gray sandy SILT

Hard gray CLAY with sand

Very stiff gray SILT with sand

(Undivided Magothy Unit)

(Continued on Sheet 3 of 3)

26

22

2.7

18

WOH

22

29

32

23

40

38

20

23.9

26.8

22.6

24.4

21.4

26.0

24.4

A-5

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-2
DATE

Northing: 40.44525521
Easting: -74.29773516

Hollow Stem Auger

Water Depth:

9/21/2016-9/22/2016 105.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-6.8

SS

SS

SS

SS

SS

Medium dense to very dense light gray to dark gray silty
coarse to fine SAND

(Undivided Magothy Unit)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater levels were measured as shown below:
Date & Time          GW Depth (ft)               GW Elev. (ft)
09/21/16 10:30                   45.0                        60.2
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

27

88

43

49

43

22.0

A-6

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-2
DATE

Northing: 40.44525521
Easting: -74.29773516

Hollow Stem Auger

Water Depth:

9/21/2016-9/22/2016 105.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

113.9

109.9

105.4

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

34

Dense to very dense brownish gray to orange brown sandy
to clayey SILT

Medium dense light to reddish brown silty coarse to fine
SAND with gravel

(Pennsauken Formation)

Very stiff gray to orange brown sandy CLAY

Medium dense light gray to orange brown silty medium to
fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

182.7

16

10

12

11

11

12

12

10

12

18

19

19

18.8

17.4

12.5

8.6

12.5

A-7

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-3
DATE

Northing: 40.44596302
Easting: -74.29521804

Hollow Stem Auger

Water Depth:

9/22/2016-9/23/2016 118.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

30.4

SS

SS

SS

SS

SS

SS

SS

SS

SS

- Continuing medium dense light gray to orange brown
silty medium to fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 3 of 3)

17

20

22

15

21

12

30

20

7

12.2

8.7

23.8

12.1

12.0

A-8

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-3
DATE

Northing: 40.44596302
Easting: -74.29521804

Hollow Stem Auger

Water Depth:

9/22/2016-9/23/2016 118.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

10.4

6.9

SS

SS

SS

SS

SS

45Medium dense to dense dark gray to black SILT to sandy
SILT

Medium dense gray silty fine SAND

(Undivided Magothy Unit)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater levels were measured as shown below:
Date & Time          GW Depth (ft)               GW Elev. (ft)
09/22/16 13:20                   71.0                        47.9
09/23/16 09:45                   55.0                        63.9
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

2943

27

40

33

37

30.3

37.9

A-9

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

112.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-3
DATE

Northing: 40.44596302
Easting: -74.29521804

Hollow Stem Auger

Water Depth:

9/22/2016-9/23/2016 118.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

82.7

78.2

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

30

Loose to dense light gray to orange brown silty medium to
fine SAND to medium to fine SAND with silt

Firm to stiff light brown to orange brown sandy silty
CLAY

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

180.8

8

12

4

2

4

5

6

23

9

8

16

12

20

12.8

12.0

22.6

A-10

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

105.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-4
DATE

Northing: 40.446484
Easting: -74.29365

Hollow Stem Auger + Mud Rotary

Water Depth:

8/21/2017 120.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

43.7

38.7

SS

SS

SS

SS

SS

SS

SS

SS

SS

43

Medium dense to dense orange brown to dark brown silty
medium to fine SAND with clay

Stiff to very stiff gray to brown silty sandy CLAY

Medium dense to dense grayish brown to orange brown
silty medium to fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 3 of 3)

221.9

27

30

26

30

33

25

24

28

38

28.0

17.5

A-11

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

105.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-4
DATE

Northing: 40.446484
Easting: -74.29365

Hollow Stem Auger + Mud Rotary

Water Depth:

8/21/2017 120.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



15.2

SS

SS

SS

- Continuing medium dense to dense brown to orange
brown silty medium to fine SAND

(Undivided Magothy Unit)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level was measured at approximately 9.6 ft
below existing ground surface on completion of drilling.
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

38

41

28

A-12

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

105.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. AB-4
DATE

Northing: 40.446484
Easting: -74.29365

Hollow Stem Auger + Mud Rotary

Water Depth:

8/21/2017 120.2

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



49.3

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Firm to very stiff dark gray to gray silty to sandy CLAY

Medium dense gray to orange brown silty fine SAND to
sandy SILT

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

1.8

2.4

1.6

1.9

1.6

1.0

1.5

1.6

4

8

4

10

7

12

6

6

12

16

20

22

22

A-13

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

113.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-1
DATE

Northing: 40.444758
Easting: -74.304155

Hollow Stem Auger + Mud Rotary

Water Depth:

8/14/2017-8/15/2017 71.8

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



SS

SS

SS

SS

SS

SS

SS

SS

SS

- Continuing medium dense to very dense gray to orange
brown silty medium to fine SAND

- loose

(Undivided Magothy Unit)

(Continued on Sheet 3 of 3)

16

23

21

27

68/11"

88

9

88/11"

12

A-14

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

113.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-1
DATE

Northing: 40.444758
Easting: -74.304155

Hollow Stem Auger + Mud Rotary

Water Depth:

8/14/2017-8/15/2017 71.8

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



-41.6

SS

SS

SS

SS

SS

- Continuing very dense light gray to orange brown silty
fine SAND to sandy SILT

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level could not be measured due to the
drilling method.
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

49

44

55

50/5"

50/5"

A-15

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

113.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-1
DATE

Northing: 40.444758
Easting: -74.304155

Hollow Stem Auger + Mud Rotary

Water Depth:

8/14/2017-8/15/2017 71.8

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

67.1

56.1

46.6

39.1

37.1

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Medium dense orange brown silty coarse to fine SAND
with gravel

(Pennsauken Formation)

Medium dense to dense light brown to orange brown
medium to fine SAND with silt

Soft to very stiff brownish gray to dark gray clayey SILT to
silty CLAY, trace sand

Medium dense gray to brown silty fine SAND

Very stiff to hard dark gray silty CLAY

Medium dense to dense light brown silty medium to fine
SAND to medium to fine SAND with silt

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

0.3

4.1

>4.5

9

9

9

16

10

8

5

22

16

27

16

13

29

5.6

25.3

22.6

21.2

A-16

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

115.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-2
DATE

Northing: 40.443491
Easting: -74.307126

Hollow Stem Auger + Mud Rotary

Water Depth:

8/23/2017 69.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

-5.4

-12.4

-17.4

SS

SS

SS

SS

SS

SS

SS

SS

SS

- Continuing medium dense to dense orange brown to light
grayish brown silty medium to fine SAND to medium to
fine SAND with silt

- trace gravel

Very stiff brownish gray to light brown silty to sandy
CLAY

Very dense gray silty medium to fine SAND, trace clay

(Undivided Magothy Unit)

(Continued on Sheet 3 of 3)

>4.5

2.1

18

10

19

34

30

37

27

82

36

22.4

20.0

A-17

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

115.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-2
DATE

Northing: 40.443491
Easting: -74.307126

Hollow Stem Auger + Mud Rotary

Water Depth:

8/23/2017 69.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-27.4

-41.9

-45.9

SS

SS

SS

SS

SS

Medium dense to dense gray to dark brownish gray sandy
to clayey SILT

(Undivided Magothy Unit)

Medium dense to very dense gray to brownish gray silty
medium to fine SAND, trace gravel

Stiff to very stiff light brown silty CLAY

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level was measured at approximately 12.9
ft below existing ground surface on completion of drilling.
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

3.6

1.8

50

27

50/5"

50/5"

29

28.5

A-18

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

115.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-2
DATE

Northing: 40.443491
Easting: -74.307126

Hollow Stem Auger + Mud Rotary

Water Depth:

8/23/2017 69.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

42.8

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Loose to medium dense orange brown to light brown silty
coarse to fine SAND, trace gravel

Medium dense to very dense orange brown to light brown
SILT with sand to silty medium to fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 4)

10

13

8

15

8

11

8

7

29

49

65/11"

30

16.5

16.7

5.0

3.7

A-19

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  4

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

157.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-3
DATE

Northing: 40.44282019
Easting: -74.30894441

Hollow Stem Auger

Water Depth:

9/15/2016-9/20/2016 66.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

-7.2

-12.2

SS

SS

SS

SS

SS

.ss.

SS

SS

SS

29

- Continuing medium dense to very dense orange brown to
light brown SILT with sand to silty medium to fine SAND

- trace gravel

Very stiff to hard light gray to orange brown CLAY with
sand

(Undivided Magothy Unit)

Very dense light brown to light gray silty medium to fine
SAND

(Old Bridge Sand)

(Continued on Sheet 3 of 4)

173.3

89/7"

24

13

34

84/11"

70/11"

50/3"

50/4"

69

20.2

19.1

23.0

16.7

22.4

A-20

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  4

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

157.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-3
DATE

Northing: 40.44282019
Easting: -74.30894441

Hollow Stem Auger

Water Depth:

9/15/2016-9/20/2016 66.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

-37.2

-57.2

-62.2

SS

SS

SS

SS

SS

SS

SS

SS

SS

- Continuing very dense light brown to light gray silty
medium to fine SAND

Medium dense to very dense light brown to orange brown
medium to fine SAND with silt

Dense light gray sandy SILT with clay

Dense to very dense light gray to orange brown coarse to
fine SAND

(Old Bridge Sand)

(Continued on Sheet 4 of 4)

50

55

67

50/5"

50/4"

32

62

51

88

21.0

22.8

22.7

A-21

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  4

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

157.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-3
DATE

Northing: 40.44282019
Easting: -74.30894441

Hollow Stem Auger

Water Depth:

9/15/2016-9/20/2016 66.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



-77.2

-82.2

-87.2

-90.7

SS

SS

SS

SS

- Continuing dense to very dense light gray to orange
brown coarse to fine SAND

Very stiff to hard light gray silty CLAY

Dense to very dense dark gray to light brown silty fine
SAND, trace clay

- no sample taken at 155 to 157 ft
(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater levels were measured as shown below:
Date & Time          GW Depth (ft)               GW Elev. (ft)
09/16/16 08:55                   42.0                        24.3
09/16/16 10:55                   40.7                        25.6
09/20/16 08:00                   44.0                        22.3
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

3.2

44

54

72

65

A-22

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  4  of  4

LOCATION

60515039Project No.:

Project Name:

135

140

145

150

155

160

165

170

175

157.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. CB-3
DATE

Northing: 40.44282019
Easting: -74.30894441

Hollow Stem Auger

Water Depth:

9/15/2016-9/20/2016 66.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

M

39.7

1.5

-3.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS 34

TOPSOIL

Very loose to medium dense light brown to orange brown
silty medium to fine SAND

- trace gravel

Stiff to hard gray CLAY, trace sand

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

17>4.5

19

10

4

4

4

4

6

6

5

3

12

10

13.2

17.1

17.3

13.0

21.1

15.0

A-23

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

-8.5

-23.5

-28.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

Medium dense gray sandy SILT

Medium dense to very dense gray to orange brown silty
medium to fine SAND

Very stiff gray to brown SILT, trace sand

(Undivided Magothy Unit)

Dense to very dense brown to orange brown medium to
fine SAND with silt

(Old Bridge Sand)

(Continued on Sheet 3 of 3)

28

14

16

26

17

95/11"

50/5"

75

42

18.1

22.1

22.6

21.8

A-24

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

-73.5

-78.5

-82.0

SS

SS

SS

SS

SS

SS

SS

- Continuing loose to very dense brown to orange brown
medium to fine SAND with silt

Hard gray and light brown silty CLAY with sand

Very dense orange brown and gray medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater levels were measured as shown below:
Date & Time          GW Depth (ft)               GW Elev. (ft)
09/26/16 10:15                   31.0                        9.0
09/27/16 08:30                   29.4                        10.6
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

3.6

10

20

27

34

27

37

50/5"

21.3

22.0

A-25

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

8.0

0.5

-2.0

-6.5

-11.0

-13.5

-16.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

Medium dense light gray to orange brown fine SAND with
silt

Medium dense dark grayish brown to dark gray silty fine
SAND

Medium dense gray silty fine SAND

Medium dense to dense grayish brown to brown silty
coarse to fine SAND with gravel

Very dense gray to orange brown fine SAND with silt

Medium dense gray to dark gray sandy SILT

Very stiff gray to dark gray sandy silty CLAY

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP0.5

3.5

4

7

7

9

8

7

8

8

14

20

52

22

8

9.8

8.3

26.5

28.9

16.4

24.6

A-26

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-54.5

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense gray to orange brown medium
to fine SAND with silt

- gravelly

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)

30

25

27

38

22

49

55

24.4

A-27

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 12 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-28

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

35.9

7.9

-1.6

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

38

Dense to very dense brown to orange brown silty coarse to
fine SAND with gravel

(Fill)

Loose to medium dense brown to brownish gray silty fine
SAND

Very stiff to hard gray to dark grayish brown CLAY, trace
sand

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP

20>4.5

>4.5

15

10

7

9

10

9

7

5

12

9

18

34

19

16.2

17.8

13.6

13.5

8.2

23.3

15.1

A-29

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-21.6

-38.5

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense orange brown to light brown
silty fine SAND

(Undivided Magothy Unit)

Very dense orange brown to light brown silty coarse to fine
SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level is inferred to be present at
approximately 22 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)

(Continued on Sheet 3 of 3)

36

30

24

50/5"

50/5"

50/5"

50/5"

22.5

A-30

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-31

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

M

45.6

18.6

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

Asphalt Pavement

Medium dense orange brown to light brown silty coarse to
fine SAND with gravel

- very dense

(Fill)

Loose to medium dense light brown to orange brown silty
fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 2)

NP

NP

5

12

24

15

12

15

13

11

12

7

9.7

10.1

16.0

9.5

13.3

24.6

A-32

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  2

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-4
DATE

Northing: 40.4579
Easting: -74.2773

Hollow Stem Auger + Mud Rotary

Water Depth:

8/9/2017 46.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-10.4

-32.8

SS

SS

SS

SS

SS

SS

SS

- Continuing medium dense light brown to orange brown
silty fine SAND

(Undivided Magothy Unit)

Medium dense to very dense orange brown to light brown
silty medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level is inferred to be present at
approximately 32 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)

12

27

21

33

40

58

50/5"

19.9

A-33

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  2

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-4
DATE

Northing: 40.4579
Easting: -74.2773

Hollow Stem Auger + Mud Rotary

Water Depth:

8/9/2017 46.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

41.3

36.3
35.3

21.3

17.3

10.8

SS

SS

SS

SS

SS

P

SS

SS

SS

SS

P

SS

NP

NP

Asphalt Pavement

Medium dense orange brown to light brown coarse to fine
SAND, trace silt and clay

Stiff to very stiff gray silty CLAY, trace sand

Medium dense orange brown to brown silty coarse to fine
SAND, trace gravel

Stiff gray silty CLAY, trace sand

Medium dense to dense brown to dark gray silty coarse to
fine SAND

(Fill)

Medium dense to dense light gray to gray silty medium to
fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP

2.8

1.6

10

16

12

10

14

P

18

29

9

10

P

39

14.4

12.0

12.7

13.2

11.9

25.4

A-34

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-9.7

-36.6

SS

P

SS

SS

SS

SS

- Continuing medium dense to dense light gray to gray
silty medium to fine SAND

(Undivided Magothy Unit)

Dense to very dense light gray to orange brown silty
medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)

12

P

35

39

70

50/5"

22.2

A-35

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 31 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-36

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

40.8

18.9

4.9

-0.1

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Asphalt Pavement

Medium dense to very dense orange brown to brownish
gray silty coarse to fine SAND with gravel

(Fill)

Loose to medium dense orange brown to grayish brown
silty coarse to fine SAND

Very stiff gray silty CLAY

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

3.3

25

18

22

15

16

8

4

7

19

13

7.9

13.4

7.6

9.4

15.1

27.0

A-37

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-25.1

-38.6

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense gray to orange brown silty
medium to fine SAND

(Undivided Magothy Unit)

Very dense gray to orange brown silty medium to fine
SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)
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35

40

28

50/5"

50/5"

59

19.1

A-38

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 27 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-39

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



46.3
44.6

31.6

SS

SS

SS

SS

SS

SS

SS

Topsoil
Very dense dark brownish gray to black silty coarse to fine
SAND with gravel

(Fill)

Stiff to very stiff gray to orange brown silty CLAY

(Amboy Stoneware Clay)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater was not encountered during the drilling.
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

1.3

2.5

1.0

1.0

1.5

2.1

21

9

5

7

4

9

7

A-40

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  1

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

15.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. MB-1
DATE

Northing: 40.463554
Easting: -74.266146

Hollow Stem Auger

Water Depth:

8/16/2017 46.6

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

-0.5

-7.0

-12.0

-21.5

-26.0

-31.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Medium dense to dense gray to orange brown silty medium
to fine SAND

Stiff to very stiff light gray to orange brown silty CLAY

Medium dense gray to orange brown silty medium to fine
SAND

Very stiff dark gray to brownish gray silty CLAY

(Undivided Magothy Unit)

Dense orange brown to brownish gray medium to fine
SAND with silt

Very stiff to hard dark gray silty CLAY

(Old Bridge Sand)

(Continued on Sheet 2 of 2)
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2.8

4.4
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5

5

16
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24

29
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25.6

A-41

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  2

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. MDB-1
DATE

Northing: 40.46256
Easting: -74.267801

Hollow Stem Auger + Mud Rotary

Water Depth:

8/16/2017-8/17/2017 10.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-51.0

-56.0

-69.5

SS

SS

SS

SS

SS

SS

SS

33

Medium dense to dense orange brown to gray medium to
fine SAND with silt, trace gravel

Stiff to very stiff orange brown to gray sandy silty CLAY

Medium dense to dense orange brown to light brown
coarse to fine SAND, trace silt

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level was measured at approximately 7.5 ft
below existing ground surface on completion of drilling.
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

162.0
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47

43

24

33
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31

25.5

19.6

A-42

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison
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LOCATION

60515039Project No.:

Project Name:
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85

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. MDB-1
DATE

Northing: 40.46256
Easting: -74.267801

Hollow Stem Auger + Mud Rotary

Water Depth:

8/16/2017-8/17/2017 10.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:
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Geotechnical Laboratory Testing Results 



Permeability
(cm/sec)

Consolidation

Compaction

B-1



Permeability
(cm/sec)

Consolidation

Compaction

B-2



Permeability
(cm/sec)

Consolidation

Compaction

B-3



PERCENTPASSING

B-4
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-5
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-6
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-7
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-8
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-9
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-10
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-11
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-12
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-13
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-14
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-15
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-16
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-17
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-18
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-19
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



PERCENTPASSING

B-20
SIEVE_BLUEBELL_NEWMADISON_LAB.GPJURS_BLUE.GDT10/4/17



M

M

M

M

M

M

39.7

1.5

-3.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS 34

TOPSOIL

Very loose to medium dense light brown to orange brown
silty medium to fine SAND

- trace gravel

Stiff to hard gray CLAY, trace sand

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

17>4.5

19

10

4

4

4

4

6

6

5

3

12

10

13.2

17.1

17.3

13.0

21.1

15.0

A-2

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

-8.5

-23.5

-28.5

SS

SS

SS

SS

SS

SS

SS

SS

SS

Medium dense gray sandy SILT

Medium dense to very dense gray to orange brown silty
medium to fine SAND

Very stiff gray to brown SILT, trace sand

(Undivided Magothy Unit)

Dense to very dense brown to orange brown medium to
fine SAND with silt

(Old Bridge Sand)

(Continued on Sheet 3 of 3)
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95/11"

50/5"

75

42

18.1

22.1

22.6

21.8

A-3

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

-73.5

-78.5

-82.0

SS

SS

SS

SS

SS

SS

SS

- Continuing loose to very dense brown to orange brown
medium to fine SAND with silt

Hard gray and light brown silty CLAY with sand

Very dense orange brown and gray medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater levels were measured as shown below:
Date & Time          GW Depth (ft)               GW Elev. (ft)
09/26/16 10:15                   31.0                        9.0
09/27/16 08:30                   29.4                        10.6
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

3.6
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27

34

27

37

50/5"

21.3

22.0

A-4

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

122.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-1
DATE

Northing: 40.45770783
Easting: -74.27776781

Hollow Stem Auger

Water Depth:

9/26/2016-9/27/2016 40.0

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

8.0

0.5

-2.0

-6.5

-11.0

-13.5

-16.0

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

Medium dense light gray to orange brown fine SAND with
silt

Medium dense dark grayish brown to dark gray silty fine
SAND

Medium dense gray silty fine SAND

Medium dense to dense grayish brown to brown silty
coarse to fine SAND with gravel

Very dense gray to orange brown fine SAND with silt

Medium dense gray to dark gray sandy SILT

Very stiff gray to dark gray sandy silty CLAY

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP0.5

3.5

4

7

7

9

8

7

8

8

14

20

52

22

8

9.8

8.3

26.5

28.9

16.4

24.6

A-5

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-54.5

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense gray to orange brown medium
to fine SAND with silt

- gravelly

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)

30

25

27

38

22

49

55

24.4

A-6

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:
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85

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 12 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-7

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:
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95
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110

115
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125

130

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-2
DATE

Northing: 40.458656
Easting: -74.276231

Hollow Stem Auger + Mud Rotary

Water Depth:

8/24/2017 25.5

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

35.9

7.9

-1.6

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

38

Dense to very dense brown to orange brown silty coarse to
fine SAND with gravel

(Fill)

Loose to medium dense brown to brownish gray silty fine
SAND

Very stiff to hard gray to dark grayish brown CLAY, trace
sand

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP

20>4.5

>4.5

15

10

7

9

10

9

7

5

12

9

18

34

19

16.2

17.8

13.6

13.5

8.2

23.3

15.1

A-8

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0
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40

78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-21.6

-38.5

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense orange brown to light brown
silty fine SAND

(Undivided Magothy Unit)

Very dense orange brown to light brown silty coarse to fine
SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level is inferred to be present at
approximately 22 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)

(Continued on Sheet 3 of 3)
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A-9

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison
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60515039Project No.:

Project Name:
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78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-10

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

78.4 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-3
DATE

Northing: 40.45792
Easting: -74.277532

Hollow Stem Auger + Mud Rotary

Water Depth:

8/22/2017 39.9

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

M

45.6

18.6

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

NP

NP

Asphalt Pavement

Medium dense orange brown to light brown silty coarse to
fine SAND with gravel

- very dense

(Fill)

Loose to medium dense light brown to orange brown silty
fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 2)

NP

NP

5

12

24

15

12

15

13

11

12

7

9.7

10.1

16.0

9.5

13.3

24.6

A-11

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  2

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-4
DATE

Northing: 40.4579
Easting: -74.2773

Hollow Stem Auger + Mud Rotary

Water Depth:

8/9/2017 46.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-10.4

-32.8

SS

SS

SS

SS

SS

SS

SS

- Continuing medium dense light brown to orange brown
silty fine SAND

(Undivided Magothy Unit)

Medium dense to very dense orange brown to light brown
silty medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.
2. Groundwater level is inferred to be present at
approximately 32 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)

12

27

21

33

40

58

50/5"

19.9

A-12

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  2

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-4
DATE

Northing: 40.4579
Easting: -74.2773

Hollow Stem Auger + Mud Rotary

Water Depth:

8/9/2017 46.1

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

M

41.3

36.3
35.3

21.3

17.3

10.8

SS

SS

SS

SS

SS

P

SS

SS

SS

SS

P

SS

NP

NP

Asphalt Pavement

Medium dense orange brown to light brown coarse to fine
SAND, trace silt and clay

Stiff to very stiff gray silty CLAY, trace sand

Medium dense orange brown to brown silty coarse to fine
SAND, trace gravel

Stiff gray silty CLAY, trace sand

Medium dense to dense brown to dark gray silty coarse to
fine SAND

(Fill)

Medium dense to dense light gray to gray silty medium to
fine SAND

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

NP

NP

2.8

1.6

10

16

12

10

14

P

18

29

9

10

P

39

14.4

12.0

12.7

13.2

11.9

25.4

A-13

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-9.7

-36.6

SS

P

SS

SS

SS

SS

- Continuing medium dense to dense light gray to gray
silty medium to fine SAND

(Undivided Magothy Unit)

Dense to very dense light gray to orange brown silty
medium to fine SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)

12

P

35

39

70

50/5"

22.2

A-14

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 31 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-15

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

78.9 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-5
DATE

Northing: 40.458
Easting: -74.2772

Hollow Stem Auger + Mud Rotary

Water Depth:

9/11/2017 42.3

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

M

M

M

40.8

18.9

4.9

-0.1

SS

SS

SS

SS

SS

SS

SS

SS

SS

SS

Asphalt Pavement

Medium dense to very dense orange brown to brownish
gray silty coarse to fine SAND with gravel

(Fill)

Loose to medium dense orange brown to grayish brown
silty coarse to fine SAND

Very stiff gray silty CLAY

(Undivided Magothy Unit)

(Continued on Sheet 2 of 3)

3.3

25

18

22

15

16

8

4

7

19

13

7.9

13.4

7.6

9.4

15.1

27.0

A-16

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  1  of  3

LOCATION

60515039Project No.:

Project Name:

0

5

10

15

20

25

30

35

40

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



M

-25.1

-38.6

SS

SS

SS

SS

SS

SS

SS

Medium dense to very dense gray to orange brown silty
medium to fine SAND

(Undivided Magothy Unit)

Very dense gray to orange brown silty medium to fine
SAND

(Old Bridge Sand)

Notes:
1. Ground surface elevation at the boring location was
surveyed by Williams surveyors.

(Continued on Sheet 3 of 3)

20

35

40

28

50/5"

50/5"

59

19.1

A-17

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  2  of  3

LOCATION

60515039Project No.:

Project Name:

45

50

55

60

65

70

75

80

85

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



2. Groundwater level is inferred to be present at
approximately 27 feet below existing ground surface based
on examination of split-spoon samples and moisture
content lab test results.  (Groundwater level could not be
observed/measured in the boring due to the use of mud
rotary drilling methods to advance the boring.)
3. Values under "Pocket Penetrometer" are pocket
penetrometer resistance readings in tons per square foot, an
indication of unconfined compressive strength of cohesive
soils.

A-18

SURFACE ELEVATION

Drilling Method:

hrs.

hrs.

hrs.

hrs.

Williams NESE Madison

Sheet  3  of  3

LOCATION

60515039Project No.:

Project Name:

90

95

100

105

110

115

120

125

130

80.0 ft. ft., After

ft., After

ft., After

ft., After

LOG of BORING No. GB-7
DATE

Northing: 40.4583
Easting: -74.2767

Hollow Stem Auger + Mud Rotary

Water Depth:

8/8/2017 41.4

Completion Depth:

Drilling Method:

DESCRIPTION

Project Name:

See

LOCATIONDATE

Project No.: Notes
ft., After

ft., After

ft., After

ft., After

hrs.

hrs.

hrs.

hrs.

Completion Depth:

SURFACE ELEVATION

Water Depth:



Permeability
(cm/sec)

Compaction

Consolidation



Permeability
(cm/sec)

Compaction

Consolidation
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